SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Kazuhiro Tashiro, a 
citizen of Japan residing at Kawasaki, Japan, Keisuke 
Fukuda , a citizen of Japan residing at Kawasaki, Japan, 
Naohito Kohashi, a citizen of Japan residing at Kawasaki, 
Japan and Shigeyuki Maruyama, a citizen of Japan residing 
at Kawasaki, Japan have invented certain new and useful 
improvements in 

METHOD OF SEMICONDUCTOR DEVICE PROTECTION, 
PACKAGE OF SEMICONDUCTOR DEVICE 

Of which the following is a specification:- 
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TITLE OF THE INVENTION 
METHOD OF SEMICONDUCTOR DEVICE PROTECTION, PACKAGE 
OF SEMICONDUCTOR DEVICE 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a 
semiconductor device unit that enables easy 
transportation, test, or packaging and shipment of a 
10 semiconductor device, a packaging structure of the 
semiconductor device, a semiconductor device 
protection method, and a protection cover of the 
semiconductor device . 

2 . Description of the Related Art 
15 In the recent years and continuing, 

because portable devices, such as PDAs (personal 
digital assistant), mobile phones, and digital 
cameras are becoming light and small, it is also 
required that semiconductor devices used in these 

20 portable devices be light and small. 

In response to this requirement, the so- 
called "chip size package" (CSP) is rapidly 
spreading, which further reduces package size close 
to the size of the packaged semiconductor element 

25 (chip) . 

Typical examples of CSP include FBGA 
(Fine-pitch Ball Array) , FLGA (Fine-pitch Land Grid 
Array) . 

In a CSP, a technique known as Package 
30 Stacked MCP (Multi Chip Package) may be used to 
include more semiconductor chips. 

In semiconductors which form a CPU 
(Central Processing Unit) , since operating 
temperature largely increases due to increase of 
35 power consumption related to high-speed operation, a 
heat spreader made of a metal having high heat 
conductance is attached to the top of the 
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semiconductor device for cooling. 

As mentioned above, in order to achieve 
for small size and light weight of an electronic 
device in which such a semiconductor device is 
5 installed, the semiconductor device is required to 
be light and thin-shaped, and thus frequently a 
cover or a lid is not provided on an interposer in 
the semiconductor device. 

In a semiconductor device generating a 

10 large amount of heat and having high power 

consumption, the temperature of the built-in 
semiconductor chip tend to increase, hence after 
mounting of the semiconductor chip, it is necessary 
to directly cool the top surface of the chip. For 

15 example, Japanese Laid-Open Patent Application No. 
8-99299 (page 4, 5, and FIG. 2) discloses a 
technique of directly cooling a semiconductor chip, 
in which a heat sink made of a metal having high 
heat conductance is attached for cooling. 

20 There is a more efficient cooling 

technique involving directly cooling the surface of 
a semiconductor chip with a liquid cooling device. 
When this technique is used, because it is necessary 
to directly expose the surface of the semiconductor 

25 chip, a metal lid or a heat spreader is not attached 
to the top surface of the semiconductor chip, hence 
the chip, a liquid sealing resin, and electronic 
parts like capacitors are exposed to the outside. 

In the Package Stacked MCP (Multi Chip 

30 Package) used for stacked mounting, that is, further 
stacking a second semiconductor device on a first 
semiconductor device, the chip and the liquid 
sealing resin of the first semiconductor device, 
which is on the lower side, are exposed, and on the 

35 top side of the first semiconductor device, there 
are projecting solder balls to be joined to the 
second semiconductor device on the upper side. 
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In a flip chip mounting in which a 
semiconductor device is mounted to face downward, in 
order to decrease height of the mounting of the 
semiconductor device, usually sealing with resin is 
5 not conducted. Also in this case, on the top of the 
semiconductor device, the chip is exposed. 

For a semiconductor device whose 
semiconductor chip and electric parts are exposed on 
the top thereof, contact damage to the chip and the 

10 parts should be considered during performance tests, 
transportation, and packaging for shipment. 
Especially, in the performance tests, when pressing 
a semiconductor device on a contactor or into a 
socket, only the chip itself is directly pressed, 

15 and this may cause cracks or defects in the chip. 

Further, when pressing a number of 
semiconductor chips at the same time, the load 
applied on the semiconductor chips may be non- 
uniform because of unevenness of the surface of the 

20 semiconductor device caused by height differences 
and deviation of mounting positions of the 
semiconductor chips. This is the so-called 
unbalanced load problem. 

When unbalanced load occurs in performance 

25 tests, external connection terminals of the 

semiconductor device are not in good connection 
condition with terminals of the testing device, and 
this greatly lowers reliability of the test. 

When unbalanced load occurs in packaging 

30 and shipment, semiconductor devices may be damaged 

during transportation due to application of external 
forces . 

When a semiconductor chip is sealed by 
means of bonding, which uses a liquid sealing resin, 
35 but not by means of resin sealing using resin 
molding, because the top surface of the 
semiconductor device is uneven and has a low 
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flatness, it is very difficult to press the top 
surface of the semiconductor device uniformly in 
performance tests. Thus r unbalanced load occurs also 
in this case, greatly lowering reliability of the 
5 performance tests and in transportation after 
shipment . 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the 

10 present invention to solve one or more of the 
problems of the related art. 

It is a more specific object of the 
present invention to provide a method of protecting 
a semiconductor device that can improve reliability 

15 of a performance test and can effectively prevent 

damage to the semiconductor device during packaging 
for shipment, a protection cover of the 
semiconductor device, a semiconductor device unit, 
and a semiconductor device packaging structure. 

20 According to the present invention, 

because the semiconductor device is protected by a 
protection member, when a performance test is 
conducted for the semiconductor device, it is 
possible to improve reliability of the performance 

25 test. In addition, during packaging and shipment of 
the semiconductor device, the protection member can 
effectively prevent damage to the semiconductor 
device. Furthermore, because the protection member 
is detachably attached to the semiconductor device, 

30 the protection member can be removed when necessary. 

According to the present invention, a 
number of treatments are performed for the 
semiconductor device with a protection member being 
attached to the semiconductor device. Therefore, it 

35 is possible to prevent damage to the semiconductor 
device during the treatments or in transportation 
for next treatments . 
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According to the present invention, 
regardless of unevenness of a surface of the 
semiconductor device, it is possible to uniformly 
press the semiconductor device, and this improves 
5 the reliability of the test . 

According to the present invention, 
because the semiconductor device protection cover is 
harder than the semiconductor device, the 
semiconductor device protection cover can 
10 effectively protect the semiconductor device. 

According to the present invention, 
because the semiconductor device protection cover 
has hardness lower than that of the semiconductor 
device , the semiconductor device protection cover 
15 can hardly cause damage to the semiconductor device 
at the contacting position of the pro j ecting portion 
and the semiconductor device . 

According to the present invention, even 
when a large external force is applied to the 
20 semiconductor device, this force can be absorbed 

when the protection cover is elastically deformed, 
and thus effectively protecting the semiconductor 
device . 

According to the present invention, 
25 because the projecting portion and the base portion 
of the semiconductor device protection cover possess 
conductivity, even when static electricity is 
generated between the semiconductor device and the 
protection cover when mounting the protection cover 
30 to the semiconductor device, the static electricity 
does not cause damage (the so-called "static 
electricity damage" ) to the semiconductor device . 

According to the present invention, 
because the semiconductor device protection cover is 
35 engaged by an engaging portion with the 

semiconductor device with the protection cover being 
attached to the semiconductor device , it is possible 
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to prevent disengagement of the protection cover 
from the semiconductor device. 

According to the present invention, 
because the base portion of the protection cover has 
5 a predetermined shape irrespective of the outer 

shape of the semiconductor device, even though the 
semiconductor device may have various kinds of outer 
shapes or size, when the protection cover is 
attached to the semiconductor device,, the overall 

10 outer shape and size turn into the predetermined one, 
therefore, when transporting or in a performance 
test of the semiconductor device having various 
kinds of shapes and size, it is not necessary to 
change the design of the protection cover, that is, 

15 various devices are standardized by the protection 
cover . 

According to the present invention, 
because the surface of the semiconductor device is 
protected by a protection cover, parts on the 

20 surface of the semiconductor device can be protected. 

According to the present invention, the 
semiconductor device and the semiconductor device 
protection cover are set in position when the first 
positioning member on the semiconductor device and 

25 the second positioning member the semiconductor 

device protection cover are engaged with each other, 
so that the semiconductor device and the 
semiconductor device protection cover can be easily 
and correctly set in position. 

30 According to the present invention, the 

first positioning member and the second positioning 
member can be easily formed. 

According to the present invention, 
because the projection and the recess are engaged 

35 with each other while being guided by an inclined 
surface, the engagement becomes very easy. 

According to the present invention, 
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because the peripheral part of the semiconductor 
device is used as the first positioning member, it 
is not necessary to separately prepare positioning 
members on the semiconductor device, and this makes 
5 the structure of the positioning mechanism simple. 

According to the present invention, 
because the wall and the peripheral part are engaged 
with each other while being guided by the inclined 
surface, the engagement becomes very easy. 

10 According to the present invention, by 

making recognition marks acting as the first 
positioning member and the second positioning member 
in consistent, the semiconductor device and the 
semiconductor device protection cover can be set in 

15 position. 

According to the present invention, when 
packaging a semiconductor device in a tray having a 
first semi-tray and a second semi-tray, because the 
semiconductor device is protected by a protection 

20 cover between the first semi-tray and a surface of 
the semiconductor device, it is possible to prevent 
damage to the semiconductor device during 
transportation after the packaging process. 

According to the present invention, when 

25 packaging a semiconductor device on an embossed tape, 
because the semiconductor device is protected by a 
protection cover on the surface of the semiconductor 
device, it is possible to prevent damage to the 
semiconductor device during transportation after the 

30 packaging process. 

These and other objects, features, and 
advantages of the present invention will become more 
apparent from the following detailed description of 
the preferred embodiments given with reference to 

35 the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



- 8 - 



FIG. 1 is a diagram schematically showing 
a series of treatments, including fabrication of a 
semiconductor device and various processing 
conducted for the semiconductor device; 
5 FIGs . 2A and 2B are perspective views of 

an IC cover 10A, a semiconductor device 11A and 
semiconductor device unit 12A according to a first 
embodiment and showing the covering step S2 in FIG. 
1, in which the IC cover 10A is attached to the 
10 semiconductor device 11A; 

FIGs . 2C through 2E are perspective views 
showing a suction head 40 and showing the 
transportation step according to the first 
embodiment of the present invention; 
15 FIG. 3 is a perspective view for 

explaining the test step according to the first 
embodiment of the present invention; 

FIG. 4 is a schematic view for explaining 
the test step continuing from FIG. 3; 
20 FIGs. 5A and 5B are perspective views for 

explaining the test step continuing from FIG. 4; 

FIG. 6 is a schematic view for explaining 
the test step continuing from FIG. 5B; 

FIG. 7 is a perspective view of a tray 55 
25 used for packaging the semiconductor devices 11A 
according to the first embodiment of the present 
invention ; 

FIG. 8 is a cross-sectional view for 
schematically showing package of the semiconductor 
30 devices 11A using a strip-shaped packaging material 
according to the first embodiment of the present 
invention ; 

FIG. 9A is a perspective view showing the 
IC cover 10A according to the first embodiment of 
35 the present invention; 

FIG. 9B is a cross-sectional view of the 
IC cover 10A along a line XX in FIG. 9A; 
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FIG. 10A is a perspective view showing the 
semiconductor device unit 12A using the IC cover 10A 
according to the first embodiment of the present 
invention ; 

5 FIG. 10B is a cross-sectional view of the 

semiconductor device unit 12A along a line XX in FIG. 
10A; 

FIG. 11 is a perspective view of an IC 
cover 10B and a semiconductor device 11B according 
10 to a second embodiment; 

FIG. 12 is a perspective view of an IC 
cover 10C and a semiconductor device 11C according 
to a third embodiment; 

FIG. 13A is a perspective view of the IC 
15 cover 10A and the semiconductor device 11A as shown 
in the first embodiment; 

FIG. 13B is a cross-sectional view of the 
IC cover 10A and the semiconductor device 11A along 
the line XX in FIG. 13A; 
20 FIG. 13C is a perspective view of an IC 

cover 10D and a semiconductor device 11D according 
to a fourth embodiment; 

FIG. 13D is a cross-sectional view of the 
IC cover 10D and the semiconductor device 11D along 
25 the line XX in FIG. 13C; 

FIG. 14A is a perspective view of an IC 
cover 10G according to a fifth embodiment; 

FIG. 14B is a cross-sectional view of the 
IC cover 10G along the line XX in FIG. 14A; 
30 FIG. 15A is a perspective view of a 

semiconductor device unit 12B according to the fifth 
embodiment ; 

FIG. 15B is a cross-sectional view of the 
semiconductor device unit 12B along the line XX in 
35 FIG. 15A; 

FIG. 16A is a perspective view of an IC 
cover 10H according to a sixth embodiment; 
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FIG. 16B is a cross-sectional view of the 
IC cover 10H along the line XX in FIG. 16A; 

FIG . 17A is a perspective view of a 
semiconductor device unit 12C according to the sixth 
5 embodiment ; 

FIG. 17B is a cross-sectional view of a 
semiconductor device unit 12C along the line XX in 
FIG. 17A; 

FIG. 18A is a perspective view of an IC 
10 cover 10E and a. semiconductor device HE, as a first 
example according to a seventh embodiment. The IC 
cover 10E and the semiconductor device HE form a 
semiconductor device unit 12D; 

FIG. 18B is a perspective view of an IC 
15 cover 10F and a semiconductor device 11F, as a 

second example according to the seventh embodiment. 
The IC cover 10F and the semiconductor device 11F 
form a semiconductor device unit 12E; 

FIG. 19 is a cross-sectional view of an IC 
20 cover 101 and a semiconductor device 11G, as a third 
example according to the seventh embodiment . The IC 
cover 101 and the semiconductor device 11G form a 
semiconductor device unit 12F; 

FIG. 20 is a cross-sectional view of an IC 
25 cover 101 and a semiconductor device 11G, as a 

fourth example according to the seventh embodiment. 
The IC cover 101 and the semiconductor device 11G 
form a semiconductor device unit 12G; 

FIG. 21 is a cross-sectional view of an IC 
30 cover 10J and the semiconductor device HA, as a 

fifth example according to the seventh embodiment. 
The IC cover 10J and the semiconductor device HA 
form a semiconductor device unit 12H; 

FIG. 22 is a cross-sectional view of the 
35 IC cover 10J and the semiconductor device HA, as a 
sixth example according to the seventh embodiment. 
The IC cover 10J and the semiconductor device HA 
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form a semiconductor device unit 121; 

FIG. 23 is a cross-sectional view of an IC 
cover 10K and the semiconductor device 11A, as a 
seventh example according to the seventh embodiment. 
5 The IC cover 10K and the semiconductor device 11A 
form a semiconductor device unit 12 J; 

FIG. 24A is a cross-sectional view of an 
IC cover 10L, which is an elastic body, and the 
semiconductor device 11A according to an eighth 
1 0 embodiment ; 

FIG. 24B is a cross-sectional view of a 
semiconductor device unit 12K according to the 
eighth embodiment, including the IC cover 10L and 
the semiconductor device 11A; 
15 FIG. 25A is a cross-sectional view of an 

IC cover 10M formed from a thermoplastic resin and 
the semiconductor device 11A according to the eighth 
embodiment ; 

FIG. 25B is a cross-sectional view of a 
20 semiconductor device unit 12L including the IC cover 
10M and the semiconductor device 11A; and 

FIG. 26 is a cross-sectional view of an IC 
cover ION and the semiconductor device 11A according 
to the eighth embodiment. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Below, preferred embodiments of the 

present invention are explained with reference to 

the accompanying drawings . 
30 FIG. 1 is a diagram schematically showing 

a series of common treatments performed for a 

semiconductor device including fabrication and 

various processing . 

In the present invention, a semiconductor 
35 device 11A fabricated in an assembly step, indicated 

as SI, is processed in various steps until being 

shipped; these steps include a covering step (S2), a 
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transportation step (S3) , a test step (S4) , a 
transportation step (S5) , a packaging step (S6) , and 
a shipment step (S7) . 

The semiconductor device 11A is a so- 
5 called MCM (Multi Chip Module) semiconductor device, 
in which one or more semiconductor chips 14 are 
mounted on an interposer (a circuit board) together 
with capacitance elements having a required capacity. 

In order to obtain small size and light 

10 weight of an electronic device in which the 
semiconductor device 11A is installed, the 
semiconductor device 11A is required to be light and 
thin-shaped, thus frequently a cover or a lid is not 
provided on the interposer in the semiconductor 

15 device. 

For this reason, a semiconductor chip 14 
or other electric parts are exposed, and in the 
aforesaid transportation steps S3 and S5, test step 
S4, packaging step S6, and shipment step SI, it is 

20 necessary to prevent any damage to the exposed 
semiconductor chip 14. 

In the present invention, in the covering 
step S2 after the assembly step SI, an IC cover 10A 
(corresponding to the semiconductor device 

25 protection cover in claims of the present invention) 
is mounted. Then, in the subsequent steps, the 
semiconductor device 11A is protected by the IC 
cover 10A. As a result, in the test step S4, in 
which the performance of the semiconductor device 

30 11A is tested, because of the IC cover 10A, damage 
to the semiconductor device 11A is prevented, 
further, the semiconductor device 11A can be 
reliably connected to a testing apparatus, and this 
improves the reliability of the performance test. 

35 Also in the transportation steps S3 and S5, 

packaging step S6 and shipment step S7, the 
semiconductor device 11A is protected by the IC 
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cover 10A, preventing damage to the semiconductor 
device 11A. 

The IC cover 10A is detachably mounted to 
the semiconductor device 11A, and the IC cover 10A 
5 can be easily removed when necessary. 

Below, preferred embodiments of the 
present invention are explained. 

First Embodiment 

10 As described above, in the fabrication and 

processing steps as shown in FIG. 1, after the 
semiconductor device 11A is fabricated in step SI, 
in the subsequent step S2 , the IC cover 10A is 
mounted on the semiconductor device 11A. In the 

15 subsequent transportation steps S3 and S5 , test step 
S4, packaging step S6, and shipment step S7, the 
semiconductor device 11A is processed with the IC 
cover 10A mounted on the semiconductor device 11A. 

In the present embodiment, the covering 

20 step S2 is performed before steps S3 through S7 are 
executed, but the timing of mounting the IC cover 
10A on the semiconductor device 11A is not limited 
to this. The IC cover 10A can be mounted on the 
semiconductor device 11A at any stage (for example, 

25 between step S3 and step S4) when necessary. However, 
it is preferable to mount the IC cover 10A on the 
semiconductor device 11A right after fabrication and 
before the various treatments from steps S3 to S7, 
because this can prevent damage to the semiconductor 

30 device 11A. 

Operations in each of the above steps are 
described with reference to the accompanying figures. 

FIGs . 2A and 2B are schematic views 
showing the covering step S2 in FIG. 1, in which the 

35 IC cover 10A is mounted on the semiconductor device 
11A. 

FIGs . 2C through 2E are schematic views 
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showing the transportation step S3 or S5 in FIG. 1, 
in which the semiconductor device 11A is transported 
to an apparatus for testing or to an apparatus for 
packaging and shipment. 
5 In the covering step S2 , as shown in FIG. 

2A, the IC cover 10A and the semiconductor device 
11A are prepared, and as shown in FIG. 2B, the IC 
cover 10A is mounted on the semiconductor device 11A, 
thus, forming a semiconductor device unit 12A. As 

10 shown below, in the present embodiment, because both 
the semiconductor device 11A and the IC cover 10A 
are clamped by vacuum (low pressure) suction for 
transportation, a suction hole 38 is formed in the 
IC cover 10A. 

15 FIG. 2C shows a suction head 40 for 

transporting the semiconductor device unit 12A. The 
suction head 40 is installed to a robot arm (not- 
illustrated) movable in three dimensions. The 
suction head 40 has a suction nozzle 41 (shown in 

20 FIG. 2E) , which is connected to a not-illustrated 
pump . 

During the transportation step S3 or S5, 
as shown in FIG. 2C, the suction head 40 is moved to 
a position right above the semiconductor device unit 

25 12A. Next, as shown in FIG. 2D, the suction head 40 
is moved to be in contact to the IC cover 10A of the 
semiconductor device unit 12A. Under this condition, 
the not-illustrated pump is started to operate, and 
the semiconductor device unit 12A is suctioned 

30 through the suction nozzle 41 and the suction hole 
38 on the IC cover 10A. Thus, the semiconductor 
device unit 12A can be transported while being 
attached to the suction head 40 by suction. Since 
the suction head 40 is in contact with the top of 

35 the semiconductor device unit 12A, a contact force, 
an external force, is imposed on the semiconductor 
device unit 12A. However, because the semiconductor 
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device 11A is protected by the IC cover 10A, the 
semiconductor chip 14 does not receive the external 
force directly. Hence, during the transportation 
step S3 or S5, the semiconductor device 11A is 
5 effectively protected. 

Next, the test step S4 is explained. 
FIG. 3 is a schematic view for explaining 
the test step S4 shown in FIG. 1. 

FIG. 4 is a schematic view for explaining 

10 the test step S4 continuing from FIG. 3. 

In the test step S4, a performance test or 
a burn-in test is conducted for the semiconductor 
device 11A. The tests for the semiconductor device 
11A are conducted using a contactor 45A illustrated 

15 in FIG. 3 and FIG. 4. 

As shown in FIG. 3 and FIG. 4, there is a 
mounting portion 47 on the top of the contactor 45A 
for mounting the semiconductor device 11A. The 
mounting portion 47 has a number of probe pins 48 

20 arranged in correspondence to solder balls 15 , which 
are arranged on a surface of the interposer 13 of 
the semiconductor device 11A, forming external 
connection terminals of the semiconductor device 11A. 
These probe pins 48 are electrically connected to a 

25 tester. Thus, being mounted on the contactor 45, the 
semiconductor device 11A is connected to a tester to 
execute a performance test and other various tests . 

In the test step S4, first, the suction 
head 40 conveys the semiconductor device unit 12A to 

30 a position above the contactor 45A. Next, the 
suction head 40 is moved downward to mount the 
semiconductor device unit 12A, or, specifically, the 
semiconductor device 11A, in the mounting portion 47 
of the contactor 45A. 

35 At this stage, the semiconductor device 

11A is just located in the mounting portion 47, but 
the probe pins 48 and the solder balls 15 are not 
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reliably electrically connected to each other. For 
this reason, it is necessary to press the 
semiconductor device 11A against the mounting 
portion 47 . 

5 The contactor 45A shown in FIG. 3 and FIG. 

4 does not have a lid. In this case, the pressing 
treatment may be conducted by further moving the 
suction head 40 downward into the contactor 45A, or 
by pushing the semiconductor device unit 12A toward 
10 the contactor 45A by a not-illustrated pressing 
device. 

FIGs . 5A and 5B are schematic view for 
explaining the test step S4 continuing from FIG. 4. 

FIG. 6 is a schematic view for explaining 

15 the test step S4 continuing from FIG. 5B. 

In FIG. 6, the contactor 45B has a lid 51. 
In this case, the pressing treatment may be 
conducted by just closing the lid 51. That is, in 
the present invention, in the pressing treatment, 

20 the pressing force is not imposed on the 

semiconductor device 11A directly, but with the IC 
cover 10A in between. 

Due to this, although the surface of the 
semiconductor device 11A is uneven due to existence 

25 of the semiconductor chips 14, because the top 

surface of the IC cover mounted on the semiconductor 
device 11A is flat, the semiconductor device 11A can 
be uniformly pushed toward the contactor 45A or 45B 
despite the uneven surface thereof. Hence, the 

30 unbalanced load problem in the related art does not 
occur, that is, load applied on the semiconductor 
chip 11A is not uniform despite unevenness of the 
surface of the semiconductor device 11A caused by 
height differences and deviation of mounting 

35 positions of the semiconductor chips 14. 

As a result, the solder balls 15, which 
form external connection terminals of the 



- 17 - 



semiconductor device 11A, are in good electrical 
connection with the corresponding probe pins 48 of 
the test apparatus, and this enables a reliable 
performance test. The same effect can be obtained 
5 even when the semiconductor chips 14 are sealed by a 
liquid sealing resin, that is, by means of bonding. 

In the above, it is described that the IC 
cover 10A is attached to the semiconductor device 
11A in advance, and the assembled semiconductor 

10 device unit 12A is the object of the performance 

test in the test step S4. However, the semiconductor 
device 11A may be mounted in the contactor 45A 
beforehand as shown in FIG. 5A, and then the IC 
cover 10J be attached to the semiconductor device 

15 11A as shown in FIG. 5B, and under this condition, 
the set of the IC cover 10J and the semiconductor 
device 11A are pressed. In this case, in order to 
precisely position the IC cover 10J on the 
semiconductor device 11A, it is preferable that a 

20 guide 50 be provided. 

Next, an example of the packaging step S6 
and the shipment step S7 is explained in which 
multiple semiconductor devices 11A are packaged into 
a tray 55. 

25 FIG. 7 is a perspective view of a tray 55 

used for packaging the semiconductor devices 11A. 

To package the semiconductor devices 11A, 
the semiconductor devices 11A are accommodated 
between an upper semi-tray 56 and a lower semi- tray 

30 57. Specifically, in the upper semi-tray 56 and the 
lower semi-tray 57, recesses 58 are formed in a 
matrix manner, and one of the semiconductor devices 
11A is accommodated in the room formed by each 
recess 58 . 

35 The upper semi-tray 56 and the lower semi- 

tray 57 have the same structure, but for clarity of 
explanation, the semi-tray at a higher position in 
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FIG. 7 is referred to as "upper semi-tray 56", the 
semi-tray at a lower position in FIG. 7 is referred 
to as "lower semi-tray 57", and the combination of 
the upper semi-tray 56 and the lower semi-tray 57 is 
5 referred to as "tray 55" used for packaging the 
semiconductor devices 11A. 

As mentioned above, the semiconductor 
devices 11A are accommodated between an upper semi- 
tray 56 and a lower semi-tray 57, thereby^ the 

10 semiconductor devices 11A are packaged. In the 

present invention, a semiconductor device 11A is 
packaged and shipped with an IC cover 10A being 
attached to the semiconductor device 11A, or in FIG. 
7, the IC cover 10A is arranged between the upper 

15 semi-tray 56 and the top surface of the 

semiconductor device 11A, and further the height of 
the room for accommodating the semiconductor device 
unit 12A between the upper semi-tray 56 and the 
lower semi-tray 57 is adjusted to fit the height of 

20 the semiconductor device unit 12A, that is, the 

height of the semiconductor device 11A increased by 
the height of the IC cover 10A. Due to this, each 
semiconductor device 11A is firmly packaged in a 
recess 58 and does not move at all. 

25 Even when the aforesaid unbalanced load 

problem takes place during packaging and shipment, 
that is, even when the tray 55 is shaken during 
transportation after the shipment step S7, the 
vibration is received by the IC cover 10A, therefore, 

30 the there is no damage to the semiconductor device 
11A. 

Next, another example of the packaging 
step S6 and the shipment step S7 is explained in 
which the semiconductor devices 11A is packaged 
35 using a strip-shaped packaging material. 

FIG. 8 is a cross-sectional view for 
schematically showing packaging of the semiconductor 
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devices 11A using the strip-shaped packaging 
material . 

As shown in FIG. 8, semiconductor devices 
11A are accommodated in respective recesses 62 
5 (emboss) formed on an embossed tape 60. Each recess 
62 forms a room for accommodating one semiconductor 
device 11A. A recess 62, in which a semiconductor 
device 11A is accommodated, is covered by a cover 
tape 63, thereby packaging the semiconductor device 

10 11A. The embossed tape 60 is a strip-shaped tape 

wound on a reel 61, and a number of recesses 62 are 
formed consecutively in the longitudinal direction 
of the embossed tape 60. The packaged semiconductor 
devices 11A are shipped with the embossed tape 60 

15 wound on the reel 61. 

In the present invention, when packaging 
the semiconductor devices 11A with the strip-shaped 
packaging material, an IC cover 10A is placed on 
each semiconductor device 11A. Due to this, even 

20 when the embossed tape 60 is wound on the reel 61 

and thereby pressure is applied on the semiconductor 
devices 11A, the pressure is received by the IC 
cover, but not directly applied on the semiconductor 
devices 11A. 

25 Even when the unbalanced load problem 

takes place during packaging and shipment, that is, 
even when the embossed tape is shaken during 
transportation after the shipment step S7, the 
vibration is received by the IC covers 10A, 

30 therefore, the there is no damage to the 
semiconductor devices 11A. 

FIG. 9A is a perspective view showing the 
IC cover 10A mentioned above. FIG. 9B is a cross- 
sectional view of the IC cover 10A along a line XX 

35 in FIG. 9A. 

FIG. 10A is a perspective view showing the 
semiconductor device unit 12A using the IC cover 10A. 
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FIG. 10B is a cross-sectional view of the 
semiconductor device unit 12A along the line XX in 
FIG. 10A. 

As described above,, the semiconductor 
5 device 11A of the present invention with the IC 

cover 10A being attached is a Multi-Chip Module type 
semiconductor device, and in general, is formed by 
the interposer 13, one or more semiconductor chips 
14, and the solder balls 15. 

10 In the semiconductor device 11A of the 

present invention, the interposer 13 is a circuit 
board obtained by stacking one interconnection layer, 
or more interconnection layers when necessary, onto 
the surface of an insulating substrate formed from, 

15 for example, polyamide. On one surface 13A of the 
interposer 13, one or more semiconductor chips 14 
(there are four chips 14 in the present embodiment) 
are arranged together with chip condensers , chip 
resistors, or other electric parts (not illustrated). 

20 The semiconductor chips 14 are bare chips, 

and are mounted and bonded on the interposer 13 by 
means of "flip chip mounting (face down)". When 
there are a number of the semiconductor chips 14 
mounted, usually the semiconductor chips 14 are of 

25 different types, for example, a memory chip, or a 
logic chip, and so on. For this reason, different 
semiconductor devices 11A, usually including 
different chips, have different heights from the 
surface 13A of the interposer 13. 

30 On the other hand, on the surface 13A of 

the interposer 13, there are free areas 16 where no 
semiconductor chip 14 or any other electric part is 
mounted. These free areas 16 can be touched by other 
objects. Specifically, a projection 21 (described 

35 below) of the IC cover 10A may be in contact with 
the free areas 16 without any adverse influence. 

It should be noted that in fact not all 
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areas where no semiconductor chip 14 or no electric 
part is mounted belong to the free areas 16. For 
example, in areas where interconnections are formed 
at a high density, contacting of the projection 21 
5 with the areas is not desirable. In the present 

embodiment, just for illustration, all areas where 
no semiconductor chip 14 or no electric part is 
mounted belong to the free areas 16. 

Further, on the rear surface of the 

10 interposer 13, a number of the solder balls 15 are 
formed. The solder balls 15 function as external 
connection terminals of the semiconductor device 11A, 
and are electrically connected to the semiconductor 
chips 14 through interconnection layers in the 

15 interposer 13. Such a semiconductor device 11A is 
assembled by well known semiconductor fabrication 
techniques, and this corresponds to the assembly 
step SI in FIG . 1 . 

The IC cover 10A of the present invention 

20 is attached to the assembled semiconductor device 
11A. Next, the structure of the IC cover 10A is 
described in detail. 

For example, the IC cover 10A is formed 
from resins, such as PES (Poly Ether Sulphone) , or 

25 PEI (Poly Ether Imide) , with glass materials added. 
As shown in FIGs . 9A and 9B, the IC cover 10A 
includes a base portion 20A and a projection 21 
integral with the base portion 20A. 

The base portion 20A is plate-shaped; the 

30 shape and size of the plate are set to be roughly 
the same as those of the surface 13A of the 
interposer 13 of the semiconductor device 11A. In 
addition, the top surface of the IC cover 10A 
(referred to as cover surface 23) is a flat plane 

35 without any unevenness. 

One the other principal surfaces of the 
base portion 20A, depressed portions are formed to 
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fit size, shapes, numbers and positions of the 
semiconductor chips 14 and other electric parts 
mounted in the semiconductor device 11A. These 
depressed portions correspond to the recesses 22A 
5 for accommodating the semiconductor chips 14 and 
other electric parts. The portions of the base 20A 
around the recesses forms the projections 21, and 
after the IC cover 10A is attached to the 
semiconductor device 11A, the projections 21 act as 

10 a connector in contact with the surface 13A of the 
interposer 13 of the semiconductor device 11A. 

In the IC cover 10A, the depths of the 
recesses 22A are set greater than the thickness of 
the semiconductor chips 14 to be accommodated, in 

15 other words, greater than the height of the 

accommodated semiconductor chips 14. Therefore, 
there is an interval between the top of a recess 22A 
and the top of an accommodated semiconductor chip 14. 
This interval prevents the base portion 20A from 

20 contacting the accommodated semiconductor chip 14 

during transportation or a test of the semiconductor 
device 11A. 

Similarly, when chip condensers, chip 
resistors, or other electric parts are mounted on 

25 the surface 13A of the interposer 13, on surfaces of 
the IC cover 10A, recesses are formed to accommodate 
the chip condensers, chip resistors, or other 
electric parts, the depths of the recesses are set 
greater than the height of the accommodated chip 

30 condensers, chip resistors, or other electric parts. 
For even smaller electric parts, a number of them 
may be accommodated in a common recess. 

As shown in FIG. 9A and FIG. 9B, when the 
projection 21 on the IC cover 10A is positioned to 

35 face one of the free areas 16 on the interposer 13 
of the semiconductor device 11A, as shown in FIG. 
10A and FIG. 10B, the IC cover 10A is attached to 
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the semiconductor device 11A. Under this condition, 
the pro j ection 21 of the IC cover 10A is in contact 
with the free areas 1 6 on the interposer 13 of the 
semiconductor device 11A, thereby the IC cover 10A 
5 is set in position on the semiconductor device 11A. 

As shown in FIG. 10B, the inner surface of 
the recess 22A is separated from the accommodated 
semiconductor chip 14. With the separation, direct 
application of an external force to the 

10 semiconductor chip 14 is prevented even when the 

external force is imposed on the IC cover 10A. The 
semiconductor device 11A and the IC cover 10A 
attached to the semiconductor device 11A form the 
semiconductor device unit 12A . 

15 In addition, in the semiconductor device 

unit 12 A , because the IC cover 10A is just placed on 
the semiconductor device 11A , the IC cover 10A can 
be easily detached. 

As mentioned above, when the IC cover 10A 

20 is attached to the semiconductor device 11A, the 
base portion 20A of the IC cover 10A covers the 
semiconductor device 11A. Thus, when an external 
force is imposed on the semiconductor device unit 
12 A , the external force is absorbed and weakened by 

25 the IC cover 10A. This prevents direct application 
of the external force to the semiconductor chip 14, 
which has a lower mechanical strength than that of 
the interposer 13, and thereby prevents the 
semiconductor device 11A. 

30 As mentioned above, the projection 21 of 

the IC cover 10A is in contact with a selected free 
area 16 of the interposer 13 ; this selected free 
area 1 6 has a lower density of the semiconductor 
chips 14, electric parts and interconnections. Thus, 

35 even when the projection is in contact with the 

interposer 13, this does not cause any damage to the 
interposer 13 or in turn , to the semiconductor 
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device 11A. 

As mentioned above, the IC cover 10A is 
detachably attached to the semiconductor device 11A, 
thus, the IC cover 10A can be removed easily from 
5 the semiconductor device 11A when necessary, for 

example, the protection for the semiconductor device 
11A is not necessary when mounting the semiconductor 
device 11A. 

In addition, although not illustrated in 

10 FIGs. 9A and 9B and FIGs . 10A and 10B, the suction 
hole 38 as shown in FIG. 2, through which the 
suction head 40 takes suction on the IC cover 10A 
and the semiconductor device 11A together during the 
transportation step S3 or S5 in FIG. 1, may be 

15 appropriately formed near the center of the IC cover 
10A. 

In addition, in the present embodiment, 
for example, the IC cover 10A and the interposer 13 
are both formed from resins having similar hardness. 

20 However, the IC cover 10A may be formed from 

materials having greater hardness than that of the 
surface 13A of the interposer 13 of the 
semiconductor device 11A. 

For example, the IC cover 10A may be 

25 formed from engineering plastic materials having 
high hardness, such as, metals, ceramics, or PBI 
(Poly Benz Imidazole) . Because the IC cover 10A is 
hard, the IC cover 10A has a high resistance against 
external . forces , and the semiconductor device 11A 

30 and the semiconductor chips 14 therein can be 
reliably protected . 

On the other hand, the IC cover 10A may 
also be formed from materials having lower hardness 
than the surface 13A of the interposer 13 of the 

35 semiconductor device 11A. Because the IC cover 10A 

is soft, the IC cover 10A can hardly cause damage to 
the surface 13A of the interposer 13 of the 
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semiconductor device 11A. 

In the above, it is described that as the 
semiconductor chips 14 , bare chips are mounted on 
the interposer 13 in the semiconductor device 11A; 
5 certainly, the present invention is applicable even 
when mounting semiconductor chips sealed by resins. 

For semiconductor chips sealed by resins, 
when different kinds of chips are mounted on the 
interposer, unevenness of chips' heights occurs on 
10 the interposer, and due to this, uniform connection 
with the probe pins cannot be obtained in the test 
step . 

According to the present invention, using 
an IC cover formed with recesses for accommodating 

15 the resin-sealed semiconductor chips, the above 

problem can be solved. When both the bare chips and 
the resin-sealed chips are present, in the same way, 
unevenness of chips' heights occurs on the 
interposer. This problem can also be solved by 

20 applying an IC cover according to the present 
invention . 

In addition, as shown in FIG. 1, after the 
IC cover 10A is attached to the semiconductor device 
11A in the step S2 , the transportation steps S3 and 
25 S5, the test step S4, the packaging step S6, and the 
shipment step S7 are executed. 

Second Embodiment 

FIG. 11 is a perspective view of an IC 
30 cover 10B and a semiconductor device 11B according 
to a second embodiment. In FIG. 11, the same 
reference numbers are used for the same elements as 
those shown in the preceding embodiment. 

As shown in FIG. 11, the IC cover 10B is 
35 attached to the semiconductor device 11B. 

In the semiconductor device 11B, a 
semiconductor chip 14 and a number of electric parts 
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18 (for example, chip condensers) are mounted on a 
surface 13A of an interposer 13. The semiconductor 
chip 14 is connected to the- interposer 13 by means 
of flip chip mounting (face down) ; an under-fill 
5 material 17 is provided between the semiconductor 
chip 14 and the interposer 13 to improve the 
connection reliability. The under-fill material 17 
extends until the peripheral area of the 
semiconductor chip 14. The electric parts 18 are 

10 arranged in proximity of the semiconductor chip 14, 
to surround the semiconductor chip 14. 

The semiconductor chip 14 and the electric 
parts 18 have different heights relative to the 
surface 13A. Due to this, even in the second 

15 embodiment, the surface 13A of the semiconductor 
device 11B has unevenness. 

The IC cover 10B, the same as the 
preceding embodiment, includes a projection 21 and a 
recess 22B. In the recess 22B, all of the 

20 semiconductor chip 14 and the electric parts 18 are 
accommodated. In other words, the shape of the 
recess 22B need not be made in correspondence to the 
shape of the semiconductor chip 14 and shapes of the 
electric parts 18; the shape of the recess 22B can 

25 be determined appropriately according to the lay-out 
of the semiconductor chip 14 and the electric parts 
18. However, the position of the recess 22B should 
ensure that the base portion 20A of the IC cover 10B 
can be well supported by the projection 21. 

30 Although not illustrated in FIG. 11, a 

suction hole 38 as shown in FIG. 2, through which a 
suction head 40 takes suction on the IC cover 10B 
and the semiconductor device 11B together during the 
transportation step S3 or S5 in FIG. 1, may be 

35 appropriately formed near the center of the IC cover 
10B. 



Third Embodiment 

FIG. 12 is a perspective view of an IC 
cover IOC and a semiconductor device 11C according 
to a third embodiment. In FIG. 12, the same 
reference numbers are used for the same elements as 
those shown in the preceding embodiments . 

As shown in FIG. 12, the IC cover IOC is 
attached to the semiconductor device 11C. 

In the semiconductor device 11C, a 
semiconductor chip 14 and solder balls 19 for 
stacking are arranged on a surface 13A of an 
interposer 13 . 

The semiconductor device 11C is obtained 
by stacking other not-illustrated semiconductor 
devices when mounting the semiconductor device 11C. 
Therefore, in addition to the solder balls 15 on the 
lower surface of the interposer 13, the solder balls 
19 are also prepared on the upper surface for use in 
stacking . 

For this reason, on the IC cover 11C 
attached to the semiconductor device 11C, in 
addition to a recess 22 in correspondence to the 
position of the semiconductor chip 14, bump recesses 
24 are also formed at positions in correspondence to 
positions of the solder balls 19. As shown in FIG. 
12, the bump recesses 24 correspond to the solder 
balls 19, respectively, and are formed along a line 
so as to accommodate the solder balls, which are 
arranged in a line, too, at the same time. 

With such an IC cover IOC, when it is 
attached to the semiconductor device 11C, the solder 
balls 19 are accommodated in the bump recesses 24, 
respectively, therefore, even if an external force 
is applied on the IC cover IOC, the solder balls 19 
do not receive the force and do not deform, and this 
protects the semiconductor device 11C. 

Although not illustrated in FIG. 12, a 
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suction hole 38 as shown in FIG. 2, through which a 
suction head 40 takes suction on the IC cover 10C 
and the semiconductor device 11C together during the 
transportation step S3 or S5 in FIG. 1, may be 
5 appropriately formed near the center of the IC cover 
10C. 

Fourth Embodiment 

FIG. 13A is a perspective view of the IC 

10 cover 10A and the semiconductor device 11A as shown 
in the first embodiment. 

FIG. 13B is a cross-sectional view of the 
IC cover 10A and the semiconductor device 11A along 
the line XX in FIG. 13A. 

15 That is, the IC cover 10A has roughly the 

same size of the interposer 13 of the semiconductor 
device 11A, and the shape of the IC cover 10A is in 
correspondence to the outer shape of the 
semiconductor device 11A. 

20 FIG. 13C is a perspective view of an IC 

cover 10D and a semiconductor device 11D according 
to a fourth embodiment. 

FIG. 13D is a cross-sectional view of the 
IC cover 10D and the semiconductor device 11D along 

25 the line XX in FIG. 13C. 

In this embodiment, despite the difference 
between the outer shapes of the semiconductor device 
11A and the semiconductor device 11D, the outer 
shape and size of the base portion 20A of the IC 

30 cover 10A are the same as those of the base portion 
20G of the IC cover 10A. It should be noted that 
although only two kinds of semiconductor devices 11A 
and 11D are presented as an example, the present 
invention is applicable to more kinds of 

35 semiconductor devices, that is, an IC cover that has 
a unified outer shape and size can be used for many 
kinds of semiconductor devices having different 
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shapes and sizes. 

According to the present embodiment, even 
when the outer shapes of semiconductor devices are 
different, by using an IC cover having a unified 
5 outer shape and size, semiconductor device units 

having the same outer shape and size can be obtained. 
Due to this, when transporting semiconductor devices 
by holding a protection cover, it is possible to* 
transport various kinds of semiconductor devices by 
10 the same conveying arm despite the different shapes 
and sizes of the semiconductor devices. As a result, 
it is possible to unify apparatuses for 
semiconductor device processing, and reduce device 
cost. 

15 Although not illustrated in FIGs. 13C and 

13D, a suction hole 38 as shown in FIG. 2, through 
which a suction head 40 takes suction on the IC 
cover 10D and the semiconductor device 11D together 
during the transportation step S3 or S5 in FIG. 1, 

20 may be appropriately formed near the center of the 
IC cover 10D. 



Fifth Embodiment 

FIG. 14A is a perspective view of an IC 
25 cover 10G according to a fifth embodiment. 

FIG. 14B is a cross-sectional view of the 
IC cover 10G along the line XX in FIG. 14A. 

FIG. 15A is a perspective view of a 
semiconductor device unit 12B according to the fifth 
30 embodiment. 

FIG. 15B is a cross-sectional view of a 
semiconductor device unit 12B along the line XX in 
FIG. 15A. 

In this embodiment, the same reference 
35 numbers are used for the same elements as those 
shown in the preceding embodiments . 

As shown in FIGs. 14A and 14B, and FIGs. 
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15A and 15B, the IC cover 10G is attached to the 
semiconductor device 11A, forming the semiconductor 
device unit 12B. 

In the present embodiment, the IC cover 
5 10G has housings 22C that are openings penetrating 
the IC cover 10G, the base portion 20B is like a 
pier, and the projection 21 is identical to the base 
portion 20B. 

As shown in FIGs. 14A and 14B, the 

10 housings 22C of the IC cover 10G are positioned to 

face the semiconductor chips 14 of the semiconductor 
device 11A, and in this state, the IC cover 10G is 
attached to the semiconductor device 11A, as shown 
in FIGs. 15A and 15B. In this state, because the 

15 housings 22C are openings penetrating the IC cover 
10G, an operator can view by eye the semiconductor 
chips 14 of the semiconductor device 11A through the 
housings 22C from the upper side, hence, it becomes 
easy to precisely position the IC cover 10G and the 

20 semiconductor device 11A. 

By attaching the IC cover 10G to the 
semiconductor device 11A, the semiconductor device 
unit 12B is obtained. Under this mounting state, the 
projection 21 of the IC cover 10G is in contact with 

25 the free area 16 of the semiconductor device 11A. 

In the present embodiment, the base 
portion 20B is integral with the projection 21, but 
the projection 21 supports the base portion 20B, and 
receives an external force applied to the base 

30 portion 20B. 

In the present embodiment, because the 
housings 22 are openings penetrating the IC cover 
10G, in addition to the aforesaid improvement in 
positioning, it is also possible to reduce cost of 

35 materials and weight of the IC cover 10G. 



Sixth Embodiment 
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FIG. 16A is a perspective view of an IC 
cover 10H according to a sixth embodiment. 

FIG. 16B is a cross-sectional view of the 
IC cover 10H along the line XX in FIG. 16A. 
5 FIG. 17A is a perspective view of a 

semiconductor device unit 12C according to the sixth 
embodiment . 

FIG. 17B is a cross-sectional view of a 
semiconductor device unit 12C along the line XX in 
10 FIG. 17A. 

In this embodiment, the same reference 
numbers are used for the same elements as those 
shown in the preceding embodiments . 

As shown in FIGs . 16A and 16B, and FIGs . 
15 17A and 17B, the IC cover 10H is attached to the 

semiconductor device 11A, forming the semiconductor 
device unit 12C. 

In the present embodiment, the IC cover 
10H has ribs 43 , which are connected to the base 
20 portion 20C and form the top of the housings 22D. 

The upper surface of the base portion 20D 
including the ribs 43 is a flat plane. As shown in 
FIGs. 16A and 16B, the housings 22D of the IC cover 
10H are positioned to face the semiconductor chips 
25 14 of the semiconductor device 11A, and in this 
state, the IC cover 10G is attached to the 
semiconductor device 11A, as shown in FIGs. 17A and 
17B. 

In this state, because of the rib- 
30 structure of the IC cover 10H, the IC cover 10H is 
partially opened, therefore an operator can view by 
eye the semiconductor chips 14 of the semiconductor 
device 11A through the openings from the upper side; 
hence, it becomes easy to precisely position the IC 
35 cover 10H and the semiconductor device 11A. 

By attaching the IC cover 10H to the 
semiconductor device 11A, the semiconductor device 
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unit 12C is obtained. Under this mounting state, the 
projection 21 of the IC cover 10H is in contact with 
the free area 16 of the semiconductor device 11A; 
therefore, the base portion 20C is supported by the 
projection 21 above the interposer 13. 

In addition, in the present embodiment, 
because ribs 43 are formed as a portion of the 
housings 22D, the mechanical strength of the IC 
cover 10H is high compared to the IC cover 10G in 
the preceding embodiment. Therefore, the IC cover 
10H is able to more effectively prevent damage to 
the semiconductor device 11A when an external force 
is imposed on the semiconductor device 11A. Further, 
it is also possible to reduce cost of materials and 
weight of the IC cover 10H compared with the IC 
covers 10A through 10G. 

Seventh Embodiment 

In this embodiment, a mechanism for 
20 positioning an IC cover' relative to a semiconductor 
device is explained. 

In the present embodiment, a first 
positioning member is formed on the semiconductor 
device, and a second positioning member is formed on 
25 the IC cover; the semiconductor device and the IC 

cover are set in position when the first positioning 
member and the second positioning member are engaged 
with each other. 

In this embodiment, the same reference 
30 numbers are used for the same elements as those in 
the preceding embodiments . 

FIG. 18A is a perspective view of an IC 
cover 10E and a semiconductor device HE, as a first 
example according to a seventh embodiment. The IC 
35 cover 10E and the semiconductor device HE form a 
semiconductor device unit 12D. 

In FIG. 18A, a selected corner of the 



10 
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semiconductor device HE is cut away, forming a 
positioning side 26 in the semiconductor device HE, 
as the first positioning member. Meanwhile, a 
positioning column 25 is formed on the IC cover 10E, 
5 as the second positioning member. That is, the 
positioning side 26 is obtained by cutting a 
selected corner of the interposer 13, and the 
positioning column 25 is obtained by extending 
downward a selected corner of the IC cover 10E. 

10 The positioning side 26 and the 

positioning column 25 are formed in corresponding 
positions. Thus, by making positions of the 
positioning side 26 and the positioning column 25 in 
agreement with each other, the IC cover 10E can be 

15 precisely positioned relative to the semiconductor 
device HE, and the IC cover 10E can be attached to 
the semiconductor device HE under this positioning 
condition. Hence, positioning of the IC cover 10E 
can be conducted easily and reliably. j 

20 FIG. 18B is a perspective view of an IC 

cover 10F and a semiconductor device 11F, as a 
second example according to the seventh embodiment. 
The IC cover 10F and the semiconductor device 11F 
form a semiconductor device unit 12E. 

25 In FIG. 18B, a positioning mark 28 is 

formed at a selected corner of the semiconductor 
device HE as the first positioning member, and a 
positioning mark 27 is formed on the IC cover 10F as 
the second positioning member. 

30 The positioning mark 28 is on the surface 

of interposer 13 and is formed from a metal film; 
the positioning mark 27 is an opening penetrating 
the base portion 20A of the IC cover 10F. 

The positioning mark 28 and the 

35 positioning mark 27 are formed in corresponding 
positions. Thus, by making positions of the 
positioning mark 28 and the positioning mark 27 in 
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agreement with each other, the IC cover 10F can be 
precisely positioned relative to the semiconductor 
device 11F, and the IC cover 10F can be attached to 
the semiconductor device 11F under this positioning 
5 condition. Hence, positioning of the IC cover 10F 
can be conducted easily and reliably. 

FIG. 19 is a cross-sectional view of an IC 
cover 101 and a semiconductor device 11G, as a third 
example according to the seventh embodiment. The IC 

10 cover 101 and the semiconductor device 11G form a 
semiconductor device unit 12F. 

In FIG. 19, one or more positioning 
projections 30 are formed on the semiconductor 
device 11G as the first positioning member; and one 

15 or more positioning holes 29 are formed on the IC 
cover 101 as the second positioning member. 

The positioning projections 30 are formed 
on the surface of the interposer 13. The positioning 
projections 30 can be obtained by forming column- 

20 like members on the interposer 13, or they can be 
formed integrally with the interposer 13 when 
fabricating the interposer 13. 

The positioning holes 29 are formed at 
specified positions of the base portion 20A of the 

25 IC cover 10G. The positioning holes 29 can be formed 
integrally with the IC cover 101 when fabricating 
the IC cover 101. 

The positioning projections 30 and the 
positioning holes 29 are formed in corresponding 

30 positions. Thus, by making positions of the 

positioning projections 30 and the positioning holes 
29 in agreement with each other, the IC cover 101 
can be precisely positioned relative to the 
semiconductor device 11G, and the IC cover 101 can 

35 be attached to the semiconductor device 11G under 
this positioning condition. Hence, positioning of 
the IC cover 101 can be conducted easily and 
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reliably . 

FIG. 20 is a cross-sectional view of an IC 
cover 101 and a semiconductor device 11G, as a 
fourth example according to the seventh embodiment. 
5 The IC cover 101 and the semiconductor device 11G 
form a semiconductor device unit 12G. 

The semiconductor device unit 12G shown in 
FIG. 20 has the same IC cover 101 and the 
semiconductor device 11G as the semiconductor device 
10 unit 12F in FIG. 19, but in the semiconductor device 
unit 12G, each positioning projection 30 on the 
semiconductor device 11G has a conic head 31. 

Because of the presence of the conic head 
31, which has an inclined surface, when attaching 
15 the IC cover 101 to the semiconductor device 11G, 

the conic head 31 guides the positioning projection 
30 to be inserted into the corresponding positioning 
hole 29, hence, it becomes easy to insert the 
positioning projection 30 into the positioning hole 
20 29 . 

FIG. 21 is a cross-sectional view of an IC 
cover 10J and the semiconductor device 11A, as a 
fifth example according to the seventh embodiment. 
The IC cover 10J and the semiconductor device 11A 

25 form a semiconductor device unit 12H. 

In FIG. 21, the peripheral part 32 of the 
semiconductor device 11A is used as the first 
positioning member, and an engagement wall 33 is 
formed on the IC cover 10J as the second positioning 

30 member. 

The engagement wall 33 is obtained by 
extending downward the peripheral part of the base 
portion 20A of the IC cover 10J, and the position of 
the top of the engagement wall 33 is lower than the 
35 position of the projection 21, which is in contact 
with the free area 16 after being mounted. 

The inner side of the engagement wall 33 
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is formed to have a shape in correspondence to the 
shape of the outer side of the circumference of the 
interposer 13. The engagement wall 33 may be formed 
integrally with the IC cover 10J when fabricating 
5 the IC cover 10 J. 

Because the shape of the inner side of the 
engagement wall 33 is in correspondence to the shape 
of the outer side of the circumference of the 
interposer 13, when the engagement wall 33 is mated 

10 with the peripheral part 32 of the interposer 13 , 
the IC cover 10J can be precisely positioned 
relative to the semiconductor device 11A, and the IC 
cover 10J can be attached to the semiconductor 
device 11A under this positioning condition. Hence, 

15 positioning of the IC cover 10J can be conducted 
easily and reliably. 

In the semiconductor device unit 12H, 
because the peripheral part 32 of the interposer 13 
of the semiconductor device 11A is used as the first 

20 positioning member, it is not necessary to provide 
additional parts for positioning. 

FIG. 22 is a cross-sectional view of the 
IC cover 10J and the semiconductor device 11A, as a 
sixth example according to the seventh embodiment. 

25 The IC cover 10J and the semiconductor device 11A 
form a semiconductor device unit 121. 

The semiconductor device unit 121 shown in 
FIG. 22 has the same IC cover 10 J and the 
semiconductor device 11A as the semiconductor device 

30 unit 12H in FIG. 21, but in the semiconductor device 
unit 121, the engagement wall 33 has an inclined 
surface 34 on the inner side thereof. 

Because of the presence of the inclined 
surface 34, when attaching the IC cover 10J to the 

35 semiconductor device 11A, the inclined surface 34 
guides the engagement wall 33 to mate with the 
peripheral part 32 of the interposer 13, hence, it 
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becomes easy to engage the IC cover 10J with the 
interposer 13. 

Although it is not mentioned in the above 
descriptions, and not illustrated in FIG. 18A 
5 through FIG. 22, the suction hole 38 as shown in FIG. 
2, through which the suction head 40 takes suction 
on the IC cover 10E, 10F, 101, and 10J to be 
together with the semiconductor device 11A, HE, 11F, 
and 11G during the transportation step S3 or S5 in 

10 FIG. 1, may be appropriately formed near the center 
of the IC cover 10E, 10F, 101, and 10J. 

FIG. 23 is a cross-sectional view of an IC 
cover 10K and the semiconductor device HA, as a 
seventh example according to the seventh embodiment. 

15 The IC cover 10K and the semiconductor device HA 
form a semiconductor device unit 12 J. 

In FIG. 23, the interposer 13 of the 
semiconductor device HA, specifically, the bottom 
surface of the interposer 13 is used as the first 

20 positioning member, and an engagement wall 33 is 

formed on the IC cover 10K as the second positioning 
member. In this example, on the inner side of the 
engagement wall 33, a latching member 35 is formed 
to be projecting toward the inner side. 

25 When the IC cover 10K is attached to the 

semiconductor device HA, the latching member 35 
latches the interposer 13 at the peripheral part of 
the bottom surface of the interposer 13, thereby the 
IC cover 10K is engaged with the semiconductor 

30 device 11A. In other words, with the IC cover 10K 

being attached to the semiconductor device HA, the 
interposer 13 is held caught by the latching member 
35 and the projections 21. Due to this configuration, 
once the IC cover 10K is attached to the 

35 semiconductor device HA, it is possible to prevent 
disengagement of the IC cover 10K from the 
semiconductor device HA, therefore effectively 
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protecting the semiconductor device 11A. 

The latching member 35 may be formed 
integrally with the IC cover 10K when fabricating 
the IC cover 10K. Because the cross section of the 
5 latching member 35 possesses a triangular shape (the 
upper surface and the lower surface are inclined) , 
the IC cover 10K can be easily attached to or 
detached from the semiconductor device 11A. 

10 Eighth Embodiment 

In the preceding embodiments, an IC cover 
is formed beforehand to have a space for 
accommodating a semiconductor device. However, if 
numbers and types of semiconductor chips and 
15 electric parts mounted on an interposer of the 

semiconductor device increase, it becomes cumbersome 
to form spaces of appropriate sizes and shapes to 
accommodate all the items. 

In this embodiment, instead of fabricating 
20 an IC cover in advance, an elastic sheet, or a 

thermoplastic resin, or a conductive material is 
used as the IC cover, and thereby avoiding trouble 
in forming appropriate spaces . 

FIG. 24A is a cross-sectional view of an 
25 IC cover 10L, which is an elastic body, and the 
semiconductor device 11A according to an eighth 
embodiment . 

FIG. 24B is a cross-sectional view of a 
semiconductor device unit 12K including the IC cover 
30 10L and the semiconductor device 11A. 

In this embodiment, the. same reference 
numbers are used for the same elements as those 
mentioned in the preceding embodiments. 

As shown in FIGs . 24A and 24B, in 
35 correspondence to the shape of the interposer 13, 

the IC cover 10L is shaped to be a rectangular solid. 
Certainly, the shape and size of the IC cover 10L 
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can be determined in correspondence to the shape and 
size of the interposer 13. For example, the IC cover 
10L may be formed from a nitrile rubber, or silicone 
rubber, or other rubbers. When selecting the 
5 materials, it is preferable to select materials 
whose Shore hardness Type A is greater than 50. 

To attach the IC cover 10L to the 
semiconductor device 11A, it is sufficient to just 
place the IC cover 10L directly on the top surface 

10 of the semiconductor device 11A. In this operation, 
an adhesive agent may be applied on the bottom 
surface 36 of the IC cover 10L to make the IC cover 
10L adhere to the interposer 13. 

Because the IC cover 10L is formed from an 

15 elastic material, height unevenness of the 

semiconductor chips 14 and not-illustrated electric 
parts on the interposer 13 is absorbed by elastic 
deformation of the IC cover 10L, and therefore, it 
is not necessary to form spaces for accommodating 

20 the semiconductor chips 14 and electric parts as is 
done in the previous embodiments . 

With the IC cover 10L being mounted on the 
semiconductor device 11A, even when a large external 
force is imposed on the semiconductor device unit 

25 12K, the external force is absorbed by the elastic 
deformation of the IC cover 10L. Consequently, due 
to the elastic IC cover 10L according to the present 
embodiment, the semiconductor device 11A can be 
effectively protected . 

30 The elastic IC cover 10L can be repeatedly 

used until the elastic IC cover 10L degrades in 
elasticity and cannot deform sufficiently large 
compared to the height of the electric parts. 

FIG. 25A is a cross-sectional view of an 

35 IC cover 10M formed from a thermoplastic resin and 

the semiconductor device 11A according to the eighth 
embodiment . 
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FIG. 25B is a cross-sectional view of a 
semiconductor device unit 12L including the IC cover 
10M and the semiconductor device 1 1A . 

As shown in FIGs. 25A and 25B, in 
5 correspondence to the shape of the interposer 13 , 

the IC cover 10M is shaped to be a rectangular solid. 
Certainly, the shape and size of the IC cover 10M 
can be determined in correspondence to the shape and 
size of the interposer 13 . 

10 For example, the IC cover 10M may be 

formed from Polyvinyl Chloride (PVC) . PVC turns soft 
at a temperature of 80 C degrees to 100 C degrees. 

To attach the IC cover 10M to the 
semiconductor device 11A, it is sufficient to just 

15 place the IC cover 10M directly on the top surface 
of the semiconductor device 1 1A . During this 
operation, the IC cover 10M can be heated to a 
temperature of 80 C degrees to 100 C degrees to 
soften the IC cover 10M, making the IC cover 10M 

20 adhesive. Hence, the IC cover 10L adheres to the 

interposer 13 . In this way , the semiconductor device 
unit 12L shown in FIG. 25B is obtained. 

Because the IC cover 10M is formed from a 
thermoplastic resin , height unevenness of the 

25 semiconductor chips 14 and not-illustrated electric 
parts on the interposer 13 is absorbed by thermal 
deformation of the IC cover 10M, and therefore, it 
is not necessary to form spaces for accommodating 
the semiconductor chips 14 and electric parts as is 

30 done in the previous embodiments . That is , even if 
numbers and types of semiconductor chips and 
electric parts mounted on the interposer of the 
semiconductor device increase , because of usage of a 
thermoplastic resin as the IC cover 10M, the space 

35 for accommodating the above items is substantially 
formed due to the thermal deformation of the IC 
cover 10M. 
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Because the IC cover 10M has an adhesive 
property , and adheres to the semiconductor device 
1 1A once the IC cover 10M is attached to the 
semiconductor device 11A, the IC cover 10M can 
5 hardly break away from the semiconductor device 11A. 
When it is desired to remove the IC cover 10M from 
the semiconductor device 1 1A, it is sufficient to 
just heat the IC cover 10M again to soften the IC 
cover 10M. Due to the heating, the adhesive strength 

10 decreases, and the IC cover 10M can be easily 
removed from the semiconductor device 11A. 

The elastic IC cover 10M can also be 
repeatedly used until the IC cover 10M degrades in 
plasticity and cannot deform sufficiently large 

15 compared to the height of the electric parts. 

FIG. 26 is a cross-sectional view of an IC 
cover ION and the semiconductor device 11A according 
to the eighth embodiment . In this example , at least 
the surface of the IC cover ION is made to be 

20 conductive so as to prevent generation of static 
electricity in the semiconductor device 1 1A . 

As shown in FIG. 26, in the IC cover ION, 
at least surfaces of a base portion 20F and 
pro j ections 21 are made to be conductive . 

25 In order to make the surface of the base 

portion 20F and the surface of the projections 21 
conductive, a conductive material such as poly- 
carbonate may be coated on the surface of the IC 
cover ION; alternatively, the IC cover ION can be 

30 made from poly-carbonate. 

Due to this configuration, at least the 
surfaces of the base portion 2 OF and the pro j ections 
21 in the IC cover ION are conductive, thereby, when 
attaching the IC cover ION to the semiconductor 

35 device 11A, even though static electricity is 
generated between the IC cover 1 ON and the 
semiconductor device 1 1A , the IC cover ION can 
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remove the static charge. Hence, it is possible to 
prevent static electricity damage to the 
semiconductor chips 14 on the semiconductor device 
11A and circuits on the interposer 13. 
5 Further, the IC cover ION may be connected 

to a ground line formed on the interposer 13. Due to 
this, the IC cover ION functions as a shielding case, 
and in a test of the semiconductor device 11A, the 
IC cover ION prevents influence on the semiconductor 

10 chips 14 from external stray electromagnetic waves. 

While the invention is described above 
with reference to specific embodiments chosen for 
purpose of illustration, it should be apparent that 
the invention is not limited to these embodiments, 

15 but numerous modifications could be made thereto by 
those skilled in the art without departing from the 
basic concept and scope of the invention. 

Summarizing the effect of the present 
invention, because a protection cover for a 

20 semiconductor device is provided, the semiconductor 
device is protected and the top surface of the 
semiconductor device can be made flat, therefore 
having a uniform height distribution. This improves 
reliability of a performance test of the 

25 semiconductor device. 

Further, because of presence of the 
protection cover, it is possible to prevent damage 
to the semiconductor device during transportation, 
or packaging for shipment. 

30 This patent application is based on 

Japanese Priority Patent Application No. 2003-348796 
filed on October 7, 2003, the entire contents of 
which are hereby incorporated by reference. 



